Acquired cellular resistance to flavopiridol in a human colon carcinoma cell line involves up-regulation of the telomerase catalytic subunit and telomere elongation. Sensitivity of resistant cells to combination treatment with a telomerase inhibitor.
Flavopiridol is a broad-spectrum inhibitor of cyclin-dependent kinases and of global transcription via the inhibition of positive transcription elongation factor b (P-TEFb). Although flavopiridol is currently undergoing phase II clinical trials, acquired cellular resistance to the compound during treatment is a potential problem, as it is with almost all current anticancer agents. A HCT116 human colon carcinoma cell line with an acquired 8-fold resistance to flavopiridol has been established. We report here that there are changes in these resistant cells in terms of telomere length and telomerase activity, whereas no change in the expression of the P-TEFb subunits CDK9, cyclin T1, cyclin T2a, or cyclin T2b was observed. The level of mRNA expression for the telomerase catalytic subunit hTERT was increased over 2-fold in the resistant cells, and mean telomere length was found to be 2 kb longer than the parental length, although telomerase activity was unchanged. The level of mRNA expression for the telomeric binding protein Pot1 was also increased. We also report that treatment of HCT116 cells with a combination of the G-quadruplex interacting telomerase inhibitor BRACO-19 and flavopiridol results in a 3-fold decrease in population doubling and prevents recovery from treatment with either compound alone. Treatment of flavopiridol-resistant cells with BRACO-19 alone also led to rapid inhibition of cell growth, which is not observed in the parental line. The finding that only the resistant line, with up-regulated telomerase, responds to this G-quadruplex inhibitor is consistent with the hypothesis that the mechanism of BRACO-19 down-regulation of cell growth directly involves the targeting of telomeres and telomerase.